Summary
An isolator is described, fabricated in glass-reinforced plastic, suitable for housing 25-30 chicks to 6 weeks of age, or for fewer older birds, for use in experiments involving infectious agents.
The housing of birds in isolators for studies involving infectious agents has been described by a number of workers (Horsfall & B,auer, 1940; Drury, Beard & Hopkins 1969; Brewer, Drury & Botero 1969; Prince, Fredrickson & Carrozza, 1970) . These isolators were not considered suitable because of their size, the material from which they were made, or because they lacked an independent ventilation system. Workers at this institute required an isolator for housing experimental groups of 25-30 chicks to 6 weeks of age or for smaller groups to maturity. The isolator would have to have an independent negative-pressure ventilation system, and be resistant to corrosion, easily cleaned, robust, but lightweight and moveable.
Description of the isolator The isolator (Fig. I) is fabricated in glass-reinforced plastic (T.B. Synthetic Structures (Leicestershire) Ltd, Spring Lane, Shepshed, Loughborough, Leicestershire, LE 12 91E, UK) and consists of a body and roof. The body is 155 x 86 x 76 cm high, with slightly tapered walls' for ease of removal from the mould. Incorporated into the sides is a shoulder to support a fl_oor (3·25 mm wire, mesh 25 x 25 mm and polyvmyl chloride-coated) secured by plated or stainless-steel wingnuts and clips to stainless-steel screws laminated into the shoulder.
Faeces fall onto 50 ,urn polythene film which is" stored on a roll in a covered section at one end of the isolator and drawn across the floor of the isolator from the glove ports at the opposite end. The cleanout area projects forward from the main body to give a clear view through a rigid transparent plastic window (46 X 15 cm), and here faeces can be rolled up in the film and discharged through a glass-reinforced plastic port laminated into the base. A small transfer port (25 x 25 x 15 cm) is laminated into the front of the isolator, and cam locks secure the port covers which have vinyl-foam gaskets on both inner and outer openings (Industrial Sealants Ltd, Theobald Street, Borehamwood, Hertfordshire, . The roof incorporates a centrally-positioned service platform and 4 rigid transparent plastic windows which are held in position on 6·25 mm vinyl-foam gaskets by a one-piece glass-reinforced plastic pictureframe moulding. This is secured to the roof with 2 BA screws and inserts which compress the gasket material. Internal openings of the inserts are filled with resin to ensure an airtight seal. An alternative arrangement is to fit a window incorporating a glassreinforced plastic port (24 cm diameter) which can be loaded with 38 cm polythene tubing (Fig. 2) to enable removal of large items. The service platform, which extends the full width of the roof, consists of a horizontal area with a small raised platform at one end fitted with a butterfly valve for the food input. On the underside of the roof 2 hooks are laminated into the roof on either side of the inlet valve to support a tubular feeder (Maywick (Hanningfield) Ltd, Rettenden Common, Chelmsford, Essex, CM3 5HY, UK). The other side of the platform supports a 10 litre polypropylene water tank. A vinyl-foam gasket on the flange of the body ensures an airtight seal with the roof which is secured to the body by rigid PVC cha~nelling. Taping the joint under the channelling with PVC tape gives added protection.
The overall dimension of the isolator with fan unit attached is 215 x 80 cm and the isolator is supported on a 37 mm square section steel frame. It requires a working space of 3·5 x 2·5 m but with castors fitted to the frame the width between isolators can be considerably reduced. ( Fig. 3) . The final filter is on the downwind side of the prefilter and is held in place by the ventilation unit ( Fig. 4) . The efficiency of the final filter ensures that pathogens are contained within the isolator.
Ventilation
Air is drawn from the room through the isolator by the centrifugal fan fitted in the extract filter box. A supply of prefilters on the extract box is provided from layflat polythene tubing attached to the top of the extract filter box by PVC tape (Fig. 3) . Used filters are collected into a length of layfiat polythene taped to the bottom of the box, and thus the prefilter can be changed without the dirty filter contaminating the room environment. Filters are changed by pushing the clean filter in the supply tube down through the neck of the extract filter box thus forcing the dirty filter into the tubing below where it can be left until the end of the experiment.
The water tank is normally filled manually since this gives additional flexibility to the siting of the isolator and permits the use of acidified water (hydrochloric acid to give pH 2·8) if desired. The height of the drinker (an automatic stainless-steel bowl; Seaford Ltd, Ordnance Road, Enfield Lock, Middlesex, EN3 6HP, UK) is adjusted by sliding the nylon tubing through a union (Enots Ltd, PO Box 22, Eastern Avenue, Lichfield, Staffordshire, WS 13 6SB, UK) fitted into the roof.
The tubular feeder is adjusted by means of 2 supporting chains attached to the hooks in the roof. The glass-reinforced plastic food hopper is filled manually and the lid secured with PVC channelling. To fill the hopper the neoprene butterfly valve is opened and the food directed into the feeder by means of a PVC sleeve attached to the valve.
Faeces are removed by pulling the polythene film across the floor, rolling it up, tearing it from the roll, and passing it out through the cIeanout port into sealed layflat tubing. A 2nd seal is made and the tubing detached by cutting between the seals. Other items may be passed in or out of the isolator by the transfer port or through the port in the alternative window.
Testing the isolator
To test the efficiency of the isolator to contain Eimeria spp., chickens were inoculated with E. maxima within the isolator, whilst uninfected control birds were housed in cages around it. This species was chosen because an immune response develops with exposure to very low numbers (10-50) of oocysts. (Rose, 1974) .
Cultures of oocysts of E. maxima were recovered from the faeces of 3 consecutive hatches of chickens housed and inoculated within the isolator. No oocysts were detected in the faeces of the caged control chickens throughout the 47 day period, but to check that a low level of infection had not occurred the birds were challenged with E. maxima. Oocysts in large
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The same birds which had remained in the cages during the 3 trials for a total of 47 days were then moved to an adjacent room. They were challenged 21 days later with 5000 oocysts of E. maxima. Oocysts of this species were recovered 6-9 days later. Table 1 .
This isolator system has now been in use for 4 years for the housing of birds for the production of stock cultures of Eimeria spp.
The isolator system was also tested to determine its efficiency in containing Marek's disease virus, which is present in desquamated feather follicle epithelial cells of infected birds. These feather follicle cells are the most important source of infection, and infected dander may retain its infectivity for at least a year. Infection most commonly occurs via the respiratory tract.
The isolator was placed in a room in which the air intake was filtered (HEPA filter, 99·5% efficiency, BS . Control birds were housed in a wire-mesh rearing unit which was placed in line with the extract air vent of the isolator (distance 0·5 m) in which the infected birds were housed. The protocol and results (Table 2) show that the isolator was effective in containing the virus during the test period of 65 days.
Conclusions
The isolator proved to be suitable for housing 25-30 chicks to 6 weeks of age or for fewer older birds. It was effective in containing the pathogens examined, Eimeria maxima and Marek's disease virus.
